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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low-cost 
piezoelectric oscillator, which can be miniaturized and 
which has improved production efficiency. 
SOLUTION: The quartz oscillator is composed of: an IC 
(circuit component) 4, which has a plurality of lead 
terminals and is formed by resin molding and chip-type 
quartz resonators 1. On the long side face of the crystal 
resonator, grooves 10a, 10b, 10c and 10d are formed, 
and inside the groove parts, external lead electrodes 16, 
17, 18 and 19 are formed. Between lead terminals 41, 43, 
46 and 48 on the circuit component 4 f the chip^type 
quartz resonators are mounted, and the lead terminals 
41, 43, 46 and 48 are housed inside the groove parts 
10a, 10b, 10c and 10d. In such a state, the crystal 
resonators and the circuit component are bonded 
electrically and mechanically by a conducive resin 
adhesive agent 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Passive circuit elements which two or more lead terminals by which electrical 
installation was carried out to the built-in circuit element were drawn by the side shell 
exterior of a mould resin object, and a part of lead terminal concerned was brought down 
caudad, and formed the external end-connection child. The tipped type piezoelectric 
transducer by which the hermetic seal was carried out with the metal free wheel plate while 
being carried in the upper surface of the passive circuit elements concerned and carrying out 
the support receipt of the piezo-electric diaphragm into the ceramic package. It is the piezo 
oscillator equipped with the above, and while two or more slots are formed in the side of the 
aforementioned tipped type piezoelectric transducer and an external drawer electrode is 
formed in the slot concerned, a part of other aforementioned lead terminals are started up, 
electric mechanical connections are carried out to the aforementioned external drawer 
electrode in the state where a part or all is contained by the aforementioned slot, electrical 
installation of the aforementioned metal free wheel plate is carried out to one of the 
aforementioned drawer electrodes, and it is characterized by carrying out ground connection. 
[Claim 2] The piezo oscillator according to claim 1 characterized by forming the 
tongue-shaped piece whose press connection the rate of part for a part of connection of the 
: lead terminal connected with the aforementioned tipped type piezoelectric transducer was 
carried out, and it enabled at the aforementioned external leading electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the piezo oscillator 
used for communication equipment or electronic equipment, such as a cellular phone, etc. 
[0002] 

[Description of the Prior Art] The composition of a piezo oscillator which contains a 
piezoelectric transducer and the integrated circuit device containing amplifier in one is 
common, and it has the armature-voltage control type piezo oscillator which attached option 
further and which added the frequency control function to the piezo oscillator, or the 
temperature-compensation piezo oscillator which added the temper ature -compensation 
function. 
[0003] 

[Problem(s) to be Solved by the Invention] Conventionally, the circuit element which 
constitutes these quartz resonators (piezoelectric transducer), feedback amplifier, and option 
was superficially arranged on one substrate. However, mounting to these substrates is high 
density with the direction integrated more more at the request of the miniaturization to 
electronic parts in recent years, and the miniaturization of the quartz resonator itself is also 
considered. However, there was a fault that surely produce a limitation to a component- side 
product in flat-surface loading, and parallel capacity value will become small if a 
miniaturization passes also about the miniaturization of a quartz resonator, and the 
frequency good variate in a frequency control circuit became small. 

[0004] In order to avoid such a problem, the composition which arranges a piezoelectric 
transducer and a circuit element on the front reverse side of a package substrate is considered. 
In temperature-compensation VCO, the composition by which a piezoelectric device and 
electronic parts are arranged at the front reverse side of a substrate is indicated by 
JP, 8- 204452, A. The package used here is the composition that the crevice was formed in each 
upper and lower sides, and a piezoelectric device and electronic parts are contained by each 
crevice. Although such a package consisted of a ceramic, the composition which has a crevice 
in such the upper and lower sides was difficult to manufacture, and when a practically 
effective manufacture precision was searched for, it had the trouble that cost became high too 
much. 

[0005] Moreover, the package (composition which carried out the resin mould of a ceramic 
package or the leadframe) which contains an integrated circuit device is prepared, and the 
composition which carried the quartz resonator in the package upper part concerned is 
indicated as indicated by JP,10-70414,A. With this composition, since the quartz resonator 
which carried out the hermetic seal is used, it has the advantage which does not have a bad 
influence on the property of a quartz resonator. 

[0006] However, when piling up two or more component parts, the positioning and fixed work 
were troublesome, and there was a trouble that productivity fell. Especially the 
miniaturization of recent years and a quartz resonator (piezoelectric transducer) progressed, 
and the above-mentioned trouble was actualizing. 

[0007] It was made in order that this invention might solve the above-mentioned trouble, and 
it aims at corresponding to a miniaturization and obtaining the piezo oscillator of cost ** with 
good productive efficiency. 



[0008] 

[Means for Solving the Problem] The passive circuit elements in which two or more lead 
terminals were drawn by the side shell exterior of a mould resin object, a part of lead terminal 
concerned was brought down caudad, and the piezo oscillator by this invention formed the 
external end-connection child, While being carried in the upper surface of the passive circuit 
elements concerned and carrying out the support receipt of the piezo electric diaphragm into 
a ceramic package While consisting of a tipped type piezoelectric transducer by which the 
hermetic seal was carried out with the metal free wheel plate, forming two or more slots in 
the side of the aforementioned tipped type piezoelectric transducer and forming an external 
drawer electrode in the slot concerned A part of other aforementioned lead terminals are 
started up, electric mechanical connections are carried out to the aforementioned drawer 
electrode in the state where a part or all is contained by the aforementioned slot, electrical 
installation of the aforementioned metal free wheel plate is carried out to one of the 
aforementioned drawer electrodes, and it is characterized by carrying out ground connection. 
[0009] Since electric mechanical connections are carried out in the state of being able to 
arrange a tipped type piezoelectric transducer between the lead terminals of the passive 
circuit elements started up, and containing the lead terminal of passive circuit elements to a 
slot according to this invention, positioning of a tipped type piezoelectric transducer becomes 
certain. Moreover, since ground connection of the metal free wheel plate of a tipped type 
piezoelectric transducer is carried out through a part of aforementioned lead terminal, 
interception from a noise can be performed. 

[0010] Moreover, as shown in a claim 2, in the piezo oscillator of the above-mentioned 
composition, you may be the composition characterized by forming the tongue-shaped piece 
whose press connection the rate of part for a part of connection of the lead terminal connected 
with the aforementioned tipped type piezoelectric transducer was carried out, and it enabled 
at the aforementioned external leading electrode. 

[0011] According to invention according to claim 2, the positioning fixation of the tipped type 
piezoelectric transducer carried on it can be easily carried out with the tongue-shaped piece 
formed in the lead terminal of passive circuit elements. 

[0012] . _ 

[Embodiments of the Invention] The gestalt of operation of this invention is explained with 
drawing 1 or drawing 3 taking the case of a surface mount type crystal oscillator. Drawing 1 is 
the side elevation showing the gestalt of this operation, it is the plan in which drawing 2 
shows the gestalt of this operation, and the side elevation which looked at drawing 3 from the 
shorter side, a internal structure is also combined, and the dotted line shows. 
[0013] A crystal oscillator has two or more lead terminals, and consists of IC (passive circuit 
elements)4 by which resin mould fabrication was carried out, and a tipped type quartz 
resonator 1. 

[0014] A quartz resonator 1 consists of a ceramic package 10, a crystal diaphragm 
(piezo electric diaphragm) 3 contained in the stowage 15 formed in the ceramic package 10, 
and a metal free wheel plate 2 which carries out the hermetic seal of this. A ceramic package 
10 consists of ceramics, such as an alumina, it is the rectangular parallelepiped configuration 
in which the upper part carried out opening, and the 1st metal layer 11 formed in the shape of 
a periphery is formed in the upper surface of a circumference [ opening ] portion. As for the 1st 
metal layer 11 concerned, laminating formation of a tungsten and the nickel is carried out 
using metallizing technology and plating technology, respectively. The support electrodes 13 
and 14 which join the below-mentioned crystal diaphragm 3 electrically mechanically are 
formed in the aforementioned stowage 15, and electrical installation of each [ these ] support 
electrode is suitably carried out to the below-mentioned external leading electrode through 
the internal wiring which used well-known ceramic laminating technology. 
[0015] Moreover, Slots 10a, 10b, 10c, and lOd are formed in the long side side of a ceramic 
package, and the external leading electrodes 16, 17, 18, and 19 are formed in the slot 
concerned. A part of these external leading electrode is connected to the aforementioned 
support electrode as above-mentioned, and other parts are connected as a grounding terminal. 
In addition, each slot is set up more widely than the width of face of the below-mentioned lead 



terminal. 

[0016] The crystal diaphragm 3 is a rectangle like ATcut quartz plate, an excitation electrode 
(not shown) is formed in a front rear face, and the electrode is pulled out by the end section so 
that conductive resin adhesives (not shown) may connect with the support electrodes 13 and 
14, respectively. The metal free wheel plate 2 uses metal plates, such as covar, as a base 
material, and the 2nd metal layer (not shown) which consists of nickel etc. is formed 
corresponding to the aforementioned metal layer 11. And weldbonding of a ceramic package 
10 and the metal free wheel plate 2 is carried out in inert gas atmosphere or reduced pressure 
atmosphere. The junction method can use well-known seam welding, laser welding, ultrasonic 
welding, etc. In addition, electrical installation of the metal free wheel plate 2 is carried out 
within one and the ceramic package of an external leading electrode, and it is grounded. In 
the gestalt of this operation, the external leading electrode 17 has the ground function, and 
electric junction of the metal free wheel plate is carried out with the external connection 
electrode 17 through the 1st metal layer and the 2nd metal layer. 

[0017] Passive circuit elements 4 are ICs of the resin mould type by which the IC chip 5 
carried in the leadframe was covered by the resin. It is the dual in line type which lead 
terminals 40-44 elongated to one side, and lead terminals 45-49 elongated on another side in 
more detail, and IC5 is carried in a part for the center section of a leadframe. And each 
electrode pad (not shown) and each lead terminal of the I C chip concerned are suitably 
connected by the bonding wire W. then, a part of IC element 5 and lead terminal - a mould - 
it covers with metal mold and passive circuit elements (resin mould type IC) are obtained 
with injection molding of a resin Bending processing of each lead terminal separated from the 
leadframe after that is carried out as follows. Lead terminals 40, 42, 44, 45, 47, and 49 are 
bent under the resin object 4a, are fabricated, and constitute an external end connection child. 
Moreover, it bends and the remaining lead terminals 41, 43, 46, and 48 fabricate so that it 
may rise up conversely. 

[0018] The aforementioned tipped type quartz resonator is carried between the lead terminals 
41, 43, and 46 on such passive circuit elements 4, and 48. In loading, it arranges so that the 
aforementioned lead terminals 41, 43, 46, and 48 may be contained, respectively in the 
aforementioned slots 10a, 10b, and 10c and lOd. Thereby, lead terminals 41, 43, 46, and 48 
will be in the state of approaching or contacting the leading electrode formed in the slot, and 
will carry out electric mechanical junction of both with conductive resin adhesives in this 
state. Of course, with the gestalt of this operation, wiring connection is made so that it may 
function as a crystal oscillator by these. connection. 

[0019] The gestalt of other operations by this invention is explained with drawing 4 or 
drawing 6 . Lead terminals are a perspective diagram and the side elevation which looked at 
drawing 6 from the shorter side a part, the side elevation in which drawing 4 shows the 
gestalt of operation, and drawing 5 also combine a internal structure, and the dotted line 
shows them. Although the surface mount type crystal oscillator is illustrated also in the 
gestalt of this operation, it is considering as the composition which has a function for 
temperature compensation, and is the composition of having carried other passive circuit 
elements besides the quartz resonator on IC (passive circuit elements). In addition, the same 
component as the gestalt of previous operation omits explanation in part while explaining it 
using a jack per line. 

[0020] Passive circuit elements 6 are ICs of the resin mould type by which the IC chip 5 
carried in the leadframe was covered by the resin. It is the dual in-line type which lead 
terminals 60-65 elongated to one side, and lead terminals 66-71 (not shown [ a part ]) 
elongated on another side in more detail, and IC5 is carried in a part for the center section of 
a leadframe. And each electrode pad (not shown) and each lead terminal of the IC chip 
concerned are suitably connected by the bonding wire W. then, a part of IC element 5 and lead 
terminal a mould -- it covers with metal mold and passive circuit elements (resin mould 
type IC) are obtained with injection molding of a resin Bending processing of each lead 
terminal separated from the leadframe after that is carried out as follows. Lead terminals 60, 
62, 64, 66, 68, and 70 (not shown [ a part ]) are bent under the resin object 6a, are fabricated, 
and constitute an external end-connection child. Moreover, it bends and the remaining lead 
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terminals 61, 63, 65, 67, 69, and 71 (not shown [ a part ]) fabricate so that it may rise up 
conversely. 

[0021] Among these, a part is divided and, as for a part for the point of the lead terminals 61, 
63, 65, 67, 69, and 71 started up, tongue-shaped pieces 611, 631, and 651,671,691,711 (not 
shown [ a part ]) are formed. Each tongue-shaped piece concerned is bent and processed into 
the aforementioned external leading electrode in the direction which presses the inside, i.e., a 
quartz resonator etc., so that press connection may be made. In addition, the composition of 
the tongue-shaped. piece concerned is not limited to the composition concerned, and may form 
the tongue shaped piece for press by composition of carrying out the rate of the part from the 
upper part of a lead terminal. 

[0022] Moreover, in the gestalt of this operation, the capacitor 8 which constitutes a part of 
temperature-compensation circuit as other passive circuit elements is also carried on IC, and 
each external drawer electrodes 81 and 82 (82 is not shown) of the capacitor concerned are 
connected with the aforementioned lead terminals 65 and 71. In addition, it is desirable from 
the field of the improvement in reliability of positioning and connection that a slot is formed 
also in a capacitor side and an external leading electrode is formed in the Mizouchi concerned. 
[0023] The aforementioned tipped type quartz resonator is carried between the lead terminals 
641, 63, and 67 on such passive circuit elements 6, and 69. In loading, it arranges so that the 
aforementioned lead terminals 61, 63, 67, and 69 may be contained, respectively in the 
aforementioned slots 10a, 10b, and 10c and lOd (not shown [ a part]). Thereby, lead terminals 
61, 63, 67, and 69 will be in the state of approaching or contacting the leading electrode 
formed in the slot, and will carry out electric mechanical junction of both with conductive 
resin adhesives in this state. Moreover, each external drawer electrodes 81 and 82 of the 
aforementioned capacitor 8 are connected with the aforementioned lead terminals 65 and 71 
as mentioned above. Of course, with the gestalt of this operation, wiring connection is made so 
that it may function as a crystal oscillator which has a temperature -compensation function by 
these connection. 
[0024] 

[Effect of the Invention] Since electric mechanical connections are carried out in the state of 
being able to arrange a tipped type piezoelectric transducer between the lead terminals of 
passive circuit elements, and containing the lead terminal of passive circuit elements to a slot 
according to this invention, positioning of a tipped type piezoelectric transducer becomes 
certain. Moreover, since ground connection of the metal free wheel plate of a tipped type 
piezoelectric transducer is carried out through a part of aforementioned lead terminal, 
interception from a noise can be performed. Therefore, it can respond to a miniaturization and 
the piezo oscillator of cost ** with good productive efficiency can be obtained. 
[0025] According to invention according to claim 2, the positioning fixation of the tipped type 
piezoelectric transducer carried on it can be carried out with the tongue shaped piece formed 
in the lead terminal of passive circuit elements. Therefore, in addition to the above-mentioned 
effect, the reliability of connection of passive circuit elements and a tipped type piezoelectric 
transducer improves. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The side elevation showing the gestalt of this operation 
[Drawing 2l The plan showing the gestalt of this operation 

[Drawing 31 The side elevation seen from [ which shows the gestalt of this operation ] the 
shorter side 

[Drawing 41 The side elevation showing other examples of the gestalt of this operation 
[Drawing 5l The lead terminal used in other examples of the gestalt of this operation is a 
perspective diagram a part. 

[Drawing 6l The side elevation seen from [ which shows other examples of the gestalt of this 
operation ] the shorter side 
[Description of Notations] 

1 Quartz Resonator (Piezoelectric Transducer) 

10 Ceramic Package 

11 1st Metal Layer 

2 Metal Free Wheel Plate 

3 Crystal Diaphragm (Piezo electric Diaphragm) 

4 Six Passive circuit elements 

40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71 Lead terminal 

5 IC Chip 
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